Background: Within SPHERE (Strengthening Public Health Research in Europe), a collaborative study funded by the European Commission, we have assessed the support for public health research at ministry level in European countries.
Background
Health research has wide societal support, because of its collective and altruistic benefit, and because it can particularly help the disadvantaged in society -children, the sick and the poor [1] . It addresses problems of general concern, and has an orientation towards providing solutions. Health research can be divided into three fields: processes at basic biological (molecule, cell level); clinical research (diseases, and interventions on individuals); and public-health research (providing knowledge of the causes and control of disease and promotion of health at population level).
The European Union Sixth Framework Research Programme 2002-2006 substantially increased levels of funding for biomedical research compared with previous years.
But it provided very limited funding for public-health research, and separated it within a composite area of 'policy' research [2, 3] . SPHERE (Strengthening Public Health Research in Europe), a collaboration of 19 partners in 13 European countries, was developed in response to a call from the European Commission's Directorate for Research, within the policy research strand, to identify priorities in public-health research at the European level, and advise how it can be strengthened and most effectively integrated with European health policy [4] . SPHERE had two main objectives: to undertake bibliographic reviews of public health research literature across six fields; and to assess perspectives on public-health research priorities of different stakeholders. Because support for health research in Europe is predominantly a role of national governments, an important element of the work was to map and assess the contributions of ministries of science and ministries of health. The results of the surveys of these national ministries are reported here.
Methods

Defining public-health research
Practice of public health varies across countries [2, 5] , and the meaning of 'public health research' varies also [6] . The word 'public' in English indicates a collective rather than individualist approach, including governmental and nongovernmental associations, and 'health' is used to indicate both the prevention and treatment of disease: the usual measures of outcome are incidence of disease, morbidity and death, rather than states of 'wellbeing'.
Public-health research operates at a complex level between scientists, individuals and society. And the issues that public-health research addresses -how to improve the health of the population, and how to ensure the effective and efficient organisation of health care -are of direct concern to governments themselves. For SPHERE, the following definition of public health research [7] , which gave a broad meaning, was used:
"Public-health research refers to the organized quest for new knowledge to protect, promote and improve people's health. It:
• is undertaken at population or health services level, in contrast to laboratory (cellular) or clinical (individual) health research;
• differs from public-health practice (which also uses scientific methods), as it is designed to obtain generalisable knowledge rather than to address specific programmes for service delivery;
• is usually goal-oriented, addressing questions of policy relevance, and may be published in either academic journals or reports; and
• uses a range of observational methods, including surveys, registers, data sets, case studies and statistical modelling, and draws on disciplines including epidemiology, sociology, psychology and economics, and interdisciplinary fields of environmental health, health promotion, disease prevention, health-care management, health-services research and health-systems research."
Instruments and processes of data and information collection
The main instrument used to gather information was a questionnaire (mainly composed on open ended questions) covering topics as: priorities for public health research; fund allocation; evidence of success in development of knowledge; relationship between researchers and funders; relationship between national health plans and research supported; and suggestions for strengthening of future public health research. We also used web searches in national websites and email interaction with respondents. The questionnaire is provided as Additional file 1. The questionnaire included the working definition of public health research stated earlier.
Ethical Approval
In the European Commission peer review process, it was agreed that SPHERE did not require ethical approval. In Phase 2, led by the National School of Public Health, Lisbon, Portugal, a synthesis report (the 'Preliminary Assessment'), which included findings from all parts of SPHERE, was sent at the end of February 2007, with a deadline for responses of mid-April. In this phase, nine phone calls were made, 155 emails were sent and 91 returned. Ministries that had already answered the questionnaire were asked for comments and corrections, while the other ministries were asked both for comments and to complete the re-sent questionnaire. 18 ministries provided answers: 13 provided comments (usually about their own country), and 5 gave no comments or amendments, and one new ministry completed the questionnaire.
Study population
Finally there were answers from 42 ministries: 22 completed questionnaires from 25 ministries (3 countries organized themselves providing a single answer), 6 short answers (information sent by ministries but not as fullyfilled questionnaires), and 11 ministries saying they did not support public health research. In 14 ministries (both ministries in three countries) no suitable ministry contact could be found (Table 1) .
Results
Information was provided for 42 ministries in 25 European countries, but despite our best efforts over 18 months, it was not possible to find key contacts in 14 ministries. Not all components of the questionnaires were answered: the responses therefore have varying denominators, as indicated in the results. The analysis relies heavily on the information provided, and it is not possible to validate the replies: however, there were few criticisms of the preliminary report provided to the ministries for their comment. The research also showed that, in some countries, areas such as environmental or occupational health research are supported by other ministries that we did not contact, and are therefore not fully reflected in the results.
Drawing on the multiple sources of information (questionnaire, websites and email contacts), the leading ministry for public health research in 19 countries is the Ministry of Health, and in 4 countries the Ministry of Science, with one country (France) drawing equally from both ministries. The questionnaires covered three broad areas: priorities; funding; and implementation.
Priorities
The ministries saw themselves, or their direct agencies (e.g. boards or councils), as the leading organizations for determining public-health research priorities ( Table 2) . Only three ministries responded that they had "no special structure".
Ministries used simultaneously different processes of public-health research priorities identification (Table 3) . Several ministries described a "bottom-up" process: "Research groups can choose what they want to propose for funding based on their own "feeling" of what is more important, timely or just 'trendy' (therefore more likely to be funded)". More commonly, there was a linear process from ministry to researchers: for example, "In the Ministry of Health [is] the National Committee of Research, constituted by several experts in the area, which defines the priorities of the public-research within the objectives of the [national health plan]". Some countries have well-differentiated public organizations/agencies that collaborate with ministries in defining priorities, perhaps leading consultation though "conferences or meetings with patient organizations", or participation "in public debates with universities, public authorities and funding agencies". One country described "Innovation accelerating research platforms", designed to join existing areas of high research potential with business community growth potential. For some countries coordination at the regional and national levels was the most important characteristic of the process.
Most ministries were only able to specify thematic areas for research and others ministries referred to policy documents, health plans or public health plans to define research priorities (although different ministries may regard different documents, in the same country, as setting research policy). For others priorities were related to national research plans or to health research programmes of national agencies. One respondent answered that priorities are "very broad, not specifying any particular field", indicating that there were no explicit priorities (Table 4) .
Research themes (from three to thirty) were described in terms of:
• Areas of research (examples: health-services/healthcare research, research on prevention and health promotion, and environmental health);
• Diseases (examples: cancer, cardiovascular diseases, diabetes, respiratory illnesses, and infectious diseases including HIV/AIDS); and
• Determinants of health (examples: food safety and nutrition, illegal drug consumption, social inequalities, immigrants and marginal social groups)
Several ministries described processes for developing a health-research agenda. One country explained that it was trying to coordinate ministries and agree priorities, since the ministry of science "can finance health research with no evaluation or previous consultation with health ministry". In another 
Funding
The ministries used multiple criteria to fund public health research (Table 5 ). Values included "scientific excellence", "relevance to the objectives of the call", "importance of the topic", "burden of disease" and "ministerial priority". For several ministries, the principal criterion was that "the research is intended to provide support to a particular policy decision" or the relationship with needs is stated on the national health plan. Reactive "bottom-up" research responding to the scientific community was present in most countries, while in some research units decide themselves the topics of research: "Major attention is given to the right of the scholars to choose and shape their own problems". In some cases respondents clarified that "These are the general criteria for funding health research and not only for funding public health research". Five ministries said there were no detailed criteria for funding Number of answers: 23 ministries public-health research: "There is a specific call under the subject epidemiology/public health. However, there is no further research topic specification" or " [the ministry] has not established specific criteria to allocate funds for public-health research".
Ministries directly (15 out of 19 ministries) and their agencies (11 out of 19 ministries) led on the decisions for financial support of public-health research, with less involvement of other external organisations compared with the process of identifying priorities. In one country, "The decision is made by the Ministry alone. But before the Ministry makes any decision a qualified consultation system with advisory boards is implemented, in order to achieve transparency, high quality and impartiality within the scientific community. In some fields of public-health research, health insurance funds, [country] pension insurance and other organizations, which carry out prevention programs, are involved in the funding decisions. This is due to "the necessity to be able to transfer the results into the practical work more easily".
Processes for allocating funds varied (Table 6 ). In some ministries, calls are made for specific problems/areas, previously defined or existing within strategic foresights, plans or research agendas. Others acknowledged a dominance of "on demand" research: "there is no specific process", "fund allocation will be done on application" and so "the best programmes are funded". Usually, public agencies, medical councils, panels of independent referees will be involved in the evaluation of the proposals that are eventually financed. However, public agencies, universities and research centres more often received pluriennial funding, while ministries (all responding, 18) funded research for only one to three years.
The actual funds available for public health were not easily identifiable. Only two countries could state the allocation to public-health research within their Ministry's annual budget (indicated as 1-2% and 30% respectively). However, it was possible to find more detailed information on money allocated to health research for two other countries [8] [9] [10] . In some countries, research is linked to general policy aims, and operational goals, for example in health promotion areas. Other respondents stated that the ministry's budgetary organization did not specify any funding explicitly for public health research, or that it was not separately identified within budgets for broader health research.
Ministries were asked to describe the balance between "internal" and "contracted out" public-health research.
Internal public-health research is considered to be regularly funded, and performed in structures legally dependent on a ministry. Contracted out public-health research may be performed by non-governmental agencies, including private, by applying and through calls for funds available for research projects (mostly additional to regular funding of research agencies and universities). In both settings, however, it may be either researcher-led, or in response to identified research agendas (e.g. national research health plans, pro-active attitude from ministry). Drawing on responses provided by at least one ministry, the predominant position of public health research of eleven countries within four quadrants is internal, with both ministries and researchers developing the agenda (Figure 1 ). Countries were asked if the criteria for financing publichealth research were explicitly linked to a national health plan. While 11 ministries (out of 17 ministries) stated that it was (and a further 5 said they had no national health plan), this was sometimes qualified: "Yes. A small part of the total funding relates to national health-plans"; "Yes. Very loosely". We also used the internet to examine national health-plans written in English of seven countries: of these, only three mentioned public-health research. Drawing these sources together, finance for public-health research was generally not explicitly linked to national health-plans, and thus to priorities/needs in action.
Implementation
Eleven ministries (out of 15) described peer review processes to assess the success of public health research. One ministry, however, was currently without an assessment process, and in another ministry the process was administrative rather than peer reviewed. One country had "commissioned an international evaluation" of national public health research overall [11] .
The support described for communication/dissemination of results of public health research is presented in Table 7 . Strategies were described as "the Ministry stimulates the dissemination of the research results", "we demand that the results are made public" and "there is no specific instrument" and so most ministries relied on general academic means for dissemination (publications on paper and websites, and presentations at scientific meetings and conferences). In some cases research agencies allocated funds specifically for communication strategies, and also held databases of their publications and projects. For one ministry, "a more concise form of the results is considered as an alternative for the detailed versions of the research findings".
Ministries get information on the use of public-health research findings in the field usually only by informal means: "there is no such formal follow-up action", "there is no systematic feed-back". Ministries have "regular meetings of public health practitioners", and learn by "going to conferences, participating in activities of other ministries or institutions" and publications. One ministry explained that, because the public-health services are provided by municipal authorities, "the Ministry does not know whether research findings are applied by health practitioners or not". In the same country, a national evaluation found that "only 9% of the policy memorandums contain provisions for evaluating achieved results. And only half of the municipal health-departments carry out a systematic evaluation of their programmes" (Table 8 ).
Although 28 ministries provided descriptions of agencies supporting public-health research, only 14 replies were given about processes of coordination of public health research (Table 9 ). Most replies were negative: "no direct coordination takes place. Different interest groups (e.g. health-care committees and patient organizations) however, are actively following the area and are occasionally in contact with policy makers"; "there is no coordination". However, one national agency on health research conducted a study to describe the developments expected in health and the research required, which then formed the basis of a policy paper.
There was said to be a national board of health research in 17 of 20 ministries which gave replies. Drawing from the replies given, a national board of research is generally understood as a set of governmental bodies (in Switzerland, it is a private body with a federal mandate) with functions to advise government and ministries on the area of research policy, fund research, coordinate research funding of their ministry, coordinate researchers (public or private organizations, research teams and individuals) and coordinate wider research funding streams (public and private). However, when asked if they had a national board of public-health research as well, only 3 ministries said "Yes", although there were sometimes boards on "Biology and Medicine" or "Health Sciences" that included "epidemiology/public health" inside national coordinating boards of research.
It is possible to identify different levels in the management of scientific knowledge production, dissemination and implementation. Some of the national agencies intervene in the identification of priorities and are more or less concentrated in the public availability of scientific knowledge, in particular the research commissioned to and/or funded by them: examples include ZonMW (Netherlands Organization for Health Research), INSERM (French Countries' contracted out and internal research Figure 1 Countries' contracted out and internal research. Note: at -Austria; be -Belgium; ch -Switzerland; ee -Estonia; esSpain; fi -Finland; fr -France; hu -Hungary; mt -Malta; pt -Portugal; se -Sweden . We found that organisations are investing in communication platforms and tools, like databases and newsletters, designed to make the results of the funded research public. Additionally, the ongoing development of implementation workshops and networks designed to promote the transfer of guidance and innovation into the health system, considering health-care professionals, researchers and policymakers.
Nat ional def init ion of priorit ies for (Public) Healt h Research
Finally, ministries were invited to give suggestions on how to strengthen public-health research at national level through initiatives of their own countries and of the European Union (Tables 10 and 11 ). Several suggestions were given by each ministry. As well as more resources, improving coordination was the most frequent suggestion: "strengthen coordination between different policy makers competent in the area of public health, universities and other research institutions", "establish a permanent forum involving researchers, funding agencies and users (health professionals, policy makers, general public)", "create support for closer collaboration between researchers in medicine, social sciences and humanities". More attention to research priorities was required, for example: a "clear overall process for defining priorities", to "develop priority-setting 14 methodologies" and to "set up R&D priorities to meet needs of new scientific knowledge". Evaluation, access to information, dissemination and knowledge transfer were also recommended.
At European level, the most frequent call was to "support collaborative research and networking" and to increase EU focus on the area of public-health research. There was a call for "reinforcing cross-activities between SANCO [EU Directorate for Health] programmes and the thematic priority of Health in the [EU Directorate for Research] 7th Framework Programme". Better funding was also recommended for infrastructures: "human capital training and mobility", "training and exchange of students/scholars and practitioners", "renewal of infrastructure, train scientists, promote interregional cooperation". One ministry stated that "the Framework Programme for Research and the Programme of Community Action in the field of Public Health are not simply an additional source of money but are very valuable in stimulating transnational networking and joint projects with truly European added value". Some ministries went further and suggested that "international collaboration within the ERA-NETs is one option" and "ERA-NETs ... including research on public health as a full integrated part". It was also suggested that the EU could "approach local policy makers, ministerial authorities, and research councils of the Ministry of Health" -suggesting that at present their contact is limited (17 countries 
Discussion
This study is the first to describe governmental support to public-health research in Europe. We used a structured open-ended questionnaire for data collection. We engaged with the health and science ministries in 28 European countries through an iterative process, following-up the questionnaires initially sent using email and phone Coordination and dialogue between the national ministries of health and science was weak. Despite providing the information that we were contacting both ministries, and asking for help when we were having difficulties in finding key contacts, only three countries provided shared answers. The responses to the question on priorities for research illustrates this difficulty, as different priorities, or documents for reference, might be provided by the two ministries in the same country. The report also reflects the difficulties of agreeing (in English, not in a language of the country) on the concept of public health, and the boundaries between public health and public health research. Moreover, the distinction between health priorities and health research priorities was not clear when speaking about priority-setting, or questions on how national health plans were related to criteria of funding research.
This study found that, for priority-setting in public-health research, ministries pointed to different degrees of interaction and participation between researchers, funders and society. Generally, the processes were poorly defined and not specific to public health research. There was a notable lack of information on the funding allocated to public health research. Making the different components explicit, as well as their correlation, was sometimes seen to be impossible. A few respondents reflected over the complexity of managing public health research and/or exposed the fragilities of the system.
Priority setting is an evolving process, starting with what is possible on a national context at each point in time. The Council on Health Research for Development [1] proposes that the different steps and important issues health research priority setting are: identification of the main resources for health research; inclusiveness (choice of those who should be involved in the process); methods, tools and criteria for priority setting; equity and legitimacy (process that promotes equity and uses fairness and legitimacy); communication, dissemination and feed-back of information; place for "curiosity-driven", "researchers led research"; translating priority health issues into priority health research issues; implementing, monitoring and evaluating; and sustaining priority setting as a function of the national health research system. The questionnaire isolated some of these different steps, as identifying priorities and resource allocation, but most answers did not reflect those different steps, or the interaction between them. Priority-setting is a process that involves budget decisions, monitoring and evaluation: this was not the case for most of the respondents.
Decisions relating to the financial support for publichealth research were more centred in the ministries themselves than the processes of public health research priorities identification. Where budget concerns predominated, the consulting process was less extensive.
Some ministries stated that they are considering improving the evaluation processes of research funded projects. One country provided a document with an external evaluation of the national public health research [11] . The authors write: "Public health research generates systematic knowledge about the health of the population, as well as the factors which influence public health and its distribution. Public health research studies and evaluates measures aimed at the preservation and improvement of the health of the population. Studies looking at the significance of societal structure, working life, environment, health behaviours and healthcare systems for population health are in focus". This definition "is based on a broad concept of health. The definition is meant to include monitoring and surveillance of population health as well as health services research". Similar to other work packages from SPHERE [12] [13] [14] [15] [16] [17] [18] , this evaluation concluded that intervention research is currently less well developed than descriptive studies and studies on causes of diseases. It highlights the existence of many small units in countries, which are challenged by the increasing complexity and costs of multidisciplinary public health research.
Many national agencies fulfil the functions of "knowledge translation platforms" [19] which include: goals related to improvement of application of knowledge; updated databases of research programmes, publications, policy documents; promotion of meetings and conferences between researchers and policy makers to discuss policy implications of new knowledge; regular consulting (needs) and communication (of research findings) with patient organizations, universities, public authorities and research funders. The data gathered in this study show that ministries often do not know if research findings, or best known practices, are being implemented. One ministry gave information on an evaluation of the last 10 years of public health services and concluded that there was no systematic evaluation of programmes, and that indeed very few programmes undergo evaluation.
Conclusion
Ministries of health take the lead for public-health research in most European countries, but there is no common approach. There are significant gaps in the organisation and funding of public-health research, and better processes are needed for priority-setting, and the accumulation, dissemination and implementation of scientific knowledge.
A European strategy for public-health research should be based on equity and accountability, be sufficiently stable to consider middle and long-duration policy and scientific approaches, and flexible enough to integrate new concerns, stakeholders and methodologies. The technical and political control and instruments for management of public-health research requires improved coordination between researchers, funding agencies and society, both at national and European levels.
